Introduction: The Schizotypal Personality Questionnaire (SPQ) is a widely used self-report
However, structural fit indices of the 3-factor model through confirmatory factor analysis (CFA) in some studies have been problematic (eg, Bora & Baysan Arabaci, 2009 ). This has led some scholars to suggest that the SPQ may be better suited to a 4-factor structure. For example, Stefanis et al. (2004) proposed a 4-factor model comprising cognitive-perceptual, paranoid, negative, and disorganized dimensions. Improved fit of this structure over alternative solutions, including the 3-factor structure, has since been obtained in multiple populations Cicero, 2016; Compton, Goulding, Bakeman, & McClure-Tone, 2009; Fonseca-Pedrero et al., 2014) .
The SPQ has also been translated into several languages, including Chinese (Chen et al., 1997) , Turkish (Şener, Bora, Tekin, & Özaşkınlı, 2006) , Spanish (Fumero, Santamaría, & Navarrete, 2009) , and Greek (Stefanis et al., 2004) . One limitation of previous research is the fact that very few translational studies have examined fit of the proposed 4-factor model of the SPQ. For example, recent findings with the SPQ and SPQ-Brief (Raine & Benishay, 1995) have favored a 3-factor solution with Chinese samples (Ma et al., 2015; Yu, Bernardo, & Zaroff, 2015) , but in each of these cases the fit of the 4-factor model has not been investigated. However, while the 3-factor model has been shown to provide adequate fit, it is possible that the 4-factor model provides better fit and should therefore be favored.
A second limitation of previous work is that the fact that there has been limited work across samples varying in ethnicity. Establishing cross-ethnic measurement invariance is important because variability in the dimensionality of the SPQ may limit between-group score comparisons. Recent measurement invariance evidence for the SPQ has been found with multiethnic Greek (Tsaousis, Zouraraki, Karamaouna, Karagiannopoulou, & Giakoumaki, 2015) and Pacific Islander (Cicero, 2016) . Further, Barron, Swami, Towell, Hutchinson, and Morgan (2015) found evidence of measurement invariance for the SPQ with a UK-based British White population and an African Caribbean sample resident in Trinidad. This work provides measurement invariance support across both ethnicity and cultural settings, but much more work is needed in this regard.
Here, we examined the higher-order factorial structure of the SPQ in an ethnically diverse Malaysian sample. There are a number of reasons why this is important and meaningful. First, clinical schizotypal research is limited in Malaysia, with an absence of nonclinical personality dimensional research (Chee & Salina, 2014) . Therefore, translation of the SPQ into Bahasa Malaysia (Malay) will help stimulate schizotypal research in a previously neglected national context. As high ratings of schizotypy may constitute a risk factor for schizophrenia and other psychotic illnesses, this would not only add to the limited psychosis literature in this population but, through the identification of people at risk for psychosis, be of substantial clinical benefit and contribute to real improvements in quality of life (Razali & Yahya, 1995; Salleh, 1994) .
Second, Malaysia is ethnically heterogeneous, with a Malay majority and large ethnic minority populations of Chinese, Indians, and other indigenous ethnic groups (Department of Statistics Malaysia, 2010) . This provides an opportunity to examine the factor structure of the SPQ in different ethnic groups within the same national context (as opposed to different ethnic groups in different national contexts; eg, Barron et al., 2015) . Furthermore, by examining latent mean comparisons between ethnic groups, we are able to examine the extent to which the phenomenology of schizotypy may be influenced by ethnocultural factors. For example, Malays are more likely than Chinese in Malaysia to believe in supernatural agents (eg, ghosts, demons, and possession by spirits) as precursors of mental illness (Razali, Khan, & Hasanah, 1996; Swami, Furnham, Kannan and Sinniah, 2008) . Therefore, we hypothesized that Malays will have higher SPQ ratings than Chinese, emphasized particularly in the positive domains. Further, we expected women to score higher on the positive dimension and men to score higher on the negative and disorganized dimensions. The SPQ (Raine, 1991 ) is a self-report scale consisting of 74 items, with a dichotomous response format (Yes/No). The subscales measured by the SPQ are ideas of reference, excessive social anxiety, odd beliefs or magical thinking, unusual perceptual experience, odd or eccentric behavior, no close friends, odd speech, constricted affect, and suspiciousness. Each Yes response counts as 1 point and subscale scores were computed as the total score for all items associated with each subscale. Therefore, the present study did not evaluate the observed lower-order domains. Instead, and similar to previous SPQ factorial investigations (eg, Cicero, 2016) , the latent, higher-order factors were evaluated. The 2 most prominent models proposed in the literature, the 3-factor (Raine et al., 1994) and 4-factor (Stefanis et al., 2004), were assessed (see Figure 1 for latent factorial structure).
| Procedure
Ethics approval for this study was obtained from all participating institutions' ethics committees. The SPQ was translated from English into Bahasa Malaysia (Malay) using the back-translation technique (for details, see Brislin, 1970) . Survey package dissemination was undertaken via a paper-and-pencil format in classroom settings. All participants were invited to complete the anonymous survey material voluntarily and, to minimize risk of coercion, participants were told that they were free not to participate with no risk to their grades. Two research assistants and the fourth author ensured that all participants completed the survey materials individually. All participants took part in the study on a voluntary basis with no monetary incentives offered to the participants for completion of the survey. All participants provided written informed consent and were verbally debriefed once they had returned their questionnaires.
| Data analysis
Confirmatory factor analyses were conducted using Analysis of Moment Structures (AMOS 21; Arbuckle, 2012) to examine the factor structure of the SPQ. Confirmatory factor analysis was deemed appropriate for use as the sample size was above the accepted 200 (Boomsma & Hoogland, 2001) , and there were at least 5 participants per model parameter for both models under examination (Bentler & Chou, 1987) . Standard goodness-of-fit indices were selected a priori to assess the measurement models. The normed model chi-square (Hu & Bentler, 1999) . The standardized root mean square residual (SRMR) assesses the mean absolute correlation residual and is a badness-of-fit index: The smaller the SRMR, the better the model fit. A cutoff value for SRMR is recommended to be "close to" or < .09 (Hu & Bentler, 1999, p. 27) . The comparative fit index (CFI) measures the proportionate improvement in fit by comparing a target model with a more restricted, nested baseline model. The CFI reflects a goodnessof-fit index and is recommended to "close to" or > .95 for adequate fit (Hu & Bentler, 1999, p. 27) . The Akaike information criterion (AIC) provides a measure to compare nonhierarchical factor structures, with the lowest AIC value being preferred. Even so, these recommended cutoff values should be considered subjective guidelines (Heene, Hilbert, Draxler, Ziegler, & Bühner, 2011; Marsh et al., 2011) . To determine if the best-fitting model was invariant across ethnicity, we tested for invariance at the configural (ie, whether an unconstrained model had adequate fit for both ethnic groups individually), metric (ie, whether the magnitude of factor loadings is the same; lack of significance between unconstrained and fully constrained models is indicative of metric invariance), and scalar (ie, whether the intercept of the regression relating each item to its factor is the same) levels (Chen, 2007) .
For scalar invariance, significant Δχ 2 values (P < .008) and model fit changes (ie, ΔCFI ≥ .010 and ΔRMSEA ≥ .015 or ΔSRMR ≥ .010) indicate intercept noninvariance (Chen, 2007) . Finally, a multivariate analysis of variance was used to examine sex and ethnicity differences with the domains for the model of best fit.
3 | RESULTS
| Data quality analysis
Internal consistency for each of the 9 subscales was assessed using Cronbach alpha. A Cronbach alpha coefficient of between .65 and .70 is considered as minimally acceptable, .70 to .80 as respectable, and >.80 as reflecting very good internal reliability (DeVellis, 2012).
As one subscale (odd beliefs or magical thinking) fell below .65 and 2 subscales (ideas of reference and unusual perceptual experiences)
had questionable reliability, item deletion was implemented to improve alpha. Table 1 shows item-rest correlations (internal item convergence), which should be above .30 (Field, 2005) , and the change in alpha if items are deleted. Five items were deleted in total from the SPQ (ideas of reference, item no. 19; odd beliefs or magical thinking, item nos. 3, 39, and 47; unusual perceptual experiences, item no. 40). Table 2 shows the revised metrics following item deletion and
Cronbach alpha for the remaining subscales. All item-rest correlations were above .30 except item no. 10, but as deleting this item had minimal improvement in overall reliability for this subscale, it was not
The measurement models under examination: A, The 4-factor model (Stefanis et al., 2004) . B, The 3-factor model (Raine et al., 1994 As there were over the recommended 100 observations per ethnic subsample (Kline, 2015) to test for measurement invariance across ethnicity, we performed multiple-group analyses with the best-fitting, 4-factor model. The unconstrained model had adequate fit for both ethnic sub-samples individually, χ 2 (38, N = 382) = 105.550, χ 2 normed = 2.778, CFI = .953, RMSEA = .068 with 90% CI = .053 to .084, SRMR = .051 (see Table 3 ), suggesting configural invariance between the subsamples. Differences between the unconstrained and fully constrained model were not significant, indicating that the structure of the model achieved metric invariance across ethnicity, Δχ 2 (2) = 11.240, P = .339. Finally, scalar invariance was evaluated, where all item-factor intercepts were constrained equally across ethnicity and evaluated against the factor loading invariance model.
However, according to the changes to the fit indices and Δχ 2 , intercept invariance was not supported, Δχ 2 (9) = 32.528, P < .001. To identify The hyphens are acknowledgment that the box is deliberately blank. , partial intercept invariance was evident, Δχ 2 (7) = 12.013, P = .100. Full metric/scalar invariance is not necessary for further tests of invariance and substantive analysis (eg, latent factor comparisons) to be meaningful, provided that at least one item (other than the one fixed at unity to define the scale of each latent construct) is invariant (Byrne, Shavelson, & Muthén, 1989; Hong, Malik, & Lee, 2003) . Thus, we continued with the analyses on the basis of partial scalar invariance.
| Between-group differences
We investigated sex and ethnicity differences in scoring with the 4 domains of the best-fitting model. , F 1380 = 6.92, P = .009, η p 2 = .02. However, the effect size of this difference was small. There was also a significant omnibus main effect of sex, F 4375 = 14.41, P < .001, Wilk Λ = .87, η p 2 = .13. One-way
ANOVAs indicated a significant sex differences in the disorganized, cognitive-perceptual, and negative domains and total schizotypy (see Table 4 ).
| DISCUSSION
This study showed that the SPQ is suited to preexisting factor structures for use with a multiethnic Malay-speaking sample. The 3-factor solution (Raine et al., 1994) had adequate fit for the present data, but Stefanis et al. (2004) 4-factor structure had better fit. The latter retained all latent domains (disorganized, cognitive-perceptual, paranoid, and negative) as reported by Stefanis et al. (2004) , though a number of lower-order items were removed to improve internal consistency. Our support for a 4-factor structure is consistent with findings in Western sites (eg, Compton et al., 2009) , but data from non-Western sites have been limited to primarily evaluating 1-or 3-factor solutions (eg, Yu et al., 2015) . Importantly, measurement invariance for the model of best fit was achieved in the Malaysian sample for both Malay and Chinese adults.
Regarding group differences at the latent mean level, there was a significant ethnicity by sex interaction, with female Malay participants having significantly higher scores than male and female Chinese and male Malay participants on the cognitive-perceptual domain. One possible explanation for this finding is that there are basic differences in personality that put Malay women at higher risk of schizotypy along the cognitive-perceptual domain. For example, there is some evidence that, in the Malaysian context, Malay women in particular have very high scores on dimensions of self-effacement (Abdullah, 1993) , self-consciousness (McCrae & Terracciano, 2005) , indecisiveness , and possibly lower scores on self-esteem (Swami, 2012) . Differences in such endogenous traits that emerge within culturally circumscribed environments may account for the present findings.
Regarding ethnocultural influences, we hypothesized that Malay participants would have significantly higher scores than Chinese participants, particularly in the positive domains. Indeed, this was reflected in the paranoid but not the cognitive-perceptual domain.
The former finding may reflect the extent to which the phenomenology of schizotypy is influenced by Malays' greater tendency to believe in supernatural agents as precursors of mental illness (Razali et al., 1996; Swami, Furnham, et al., 2008) . Further, sex differences within the domains reflected previous findings (Bora & Baysan Arabaci, 2009; Fossati et al., 2003; Raine, 2006) , with women scoring significantly higher on the cognitive-perceptual domain and men scoring significantly higher on the negative and disorganized domains.
Limitations of this work should be recognized. First, while our sample contained the 2 largest ethnic groups in Malaysia, findings here may not be representative of other ethnic groups in Malaysia, such as Malaysian Indians. Further, our sample consisted of undergraduate students, thus potentially limiting generalizability to the general Malaysian population. For example, Zhang and Brenner (2016) highlighted the importance of using both community and undergraduate samples when examining the factor structure of the SPQ, as best-fitting factor solutions may diverge between community and student samples even within the sample cultural context. Therefore, future work in developing the SPQ, and by extension schizotypal research, in Malaysia should aim to include more heterogeneous sampling, particularly from community settings. Further, through our data quality analysis, a number of the items were identified as having poor internal consistency within the lower-order factors and had to be removed. While this removal procedure strengthened the reliability of our subscales, the potential for cross-sample comparisons is weakened with item removal. Future work with a larger sample would allow for the exploration of items with an exploratory-thenconfirmatory approach at item level. While this could potentially move the SPQ away from a schizotypal personality disorder symptomatology basis, the benefit would be a reliable measurement tool for Malay-speaking populations.
In conclusion, the present study suggests that both the 3-and 4-factor models of the SPQ have adequate fit in a Malaysian student sample. Of the 2 models, however, the 4-factor model had better fit incides and should be favored by scholars working with Malayspeaking samples. It is hoped that stimulation of nonclinical schizotypal personality research, clinical schizotypal research, and by extension schizophrenia research, will be further generated in Malaysia. With regards to the SPQ, further refinement of the structure and knowledge regarding the SPQ, in Malaysia and in other different national settings, will continue to advance this measurement tool, allowing it to be used in community studies and in parallel with endophenotypes for the early detection of schizophrenia.
